Recently, carbon hyperhoneycomb (H-n) lattices have been proposed to be, through a one-p orbital tightbinding (TB) model with nearest-neighbor (n.n.) hopping, a family of strong 3D topological insulators [1] . In this Comment we show, through Density Functional Theory (DFT) and Extended Hückel Theory (EHT) calculations [2] for the H-0 lattice, that the TB Hamiltonian in Ref.
[1] is inadequate, invalidating the presented conclusions. [1] to denote the four atoms in the unit cell, we rewrite the TB Hamiltonian with different t αβ between atoms α and β, obtaining:
where Θ z = exp (ik z a/2) and Θ i = 2Θ z cos √ 3k i a/2, i = x, y. For t αβ = t ∀ α, β, Eq. 1 reduces to the Hamiltonian of Ref.
[1].
In the H-0 lattice, atom pairs 1-2 and 3-4 lie on perpendicular planes. For these pairs, p orbitals will be identical and parallel yielding t 12 = t 34 = t π . p orbitals on pairs 1-4 and 2-3, however, will be orthogonal, hence t 23 = t 14 = 0. Now the Hamiltonian (1) reads
Since t 14 and t 23 can only be non-zero if the orbitals have spherical symmetry, the Hamiltonian in Ref.
[1] is effectively built from s, and not p, orbitals. This is confirmed by the comparison of the lowest-lying 1 st n.n. Hückel bands, which have a strong s-character, and TB bands of Ref. ∀ k y(x) , k z , ruling out the existence of lines of Dirac loops, and removing the H-n lattices from the class of strong 3D topological insulators, at least within the TB approximation used in Ref. [1] .
